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Our group has developed a computer system that
supports all phases of the inpatient discharge process.
7he system fills in most of the physician's discharge
order form and the nurse's discharge abstract, using
infomtion available from sign-out, order entry,
scheduling, and other databases. It supplies
information for referrals to outside insfitutions, and
provides a variety ofinstuction materialsfor patients.
Dischargeforns can be completed in advance, so that
the patient is not waiting for final paperwork.
Physicians and nurses can wyork on their comnponents
independently, rather than in series. Response to the
system has been veryfavorable.

INTRODUCTION
The Brigham Integrated Computing System (BICS) is a
large PC-based client-exver hospital information
stem supporting Brigham and Women's Hospital

(BWH), an urban teriary care center in Boston BICS
features a number of advanced clinical applications,
including provider order entry' for all orders on adult
inpatents. Order entry has provided enhanced data
capture, care guidance, and communication for
inpatients. However, prior to the current project, the
various forms and processes surrounding the discharge
order were not computerized.

Tlhe written dsha procedure was for the physician
to complete the discharWg m fonn, and a fonn
foraney referl. After the physic finished,
the nurse began writing the patient's discharge
insion sheet by copying the same or imilar
information. When this process was complete, the
secrtaly began the transcription process. This process
was prone to tanscription errors and redundant efforts.
Papers were lost, torn, unreadable, and sometimes
hastily written as the patient was walking out the door,
or even after the patient left the hospital. The medical
record copy was a carbon that was difficult to read.
Outside agencies that were to care for the patient post-
hospitlizaton were faxed a document that was often
impossible to read. If a patient telephoned the nurse
with questions, or if an ancillary department required
information about the discharge sunuar and
instructions, the nurse had to request the medical
reoord.

It appeared clear that a computer program could
eliminate some of these redundancies and tanipon
errors. Additionally, the computer could provi added
value by ielligent supplng likely answers to many
of the fields on the discharge order and instuctions.
Thus, the order entry development team set to work on a
discharge system with the following goals:

1) The system should support both the doctors order
form and the nurse's instrucion wvork. The system
should also facilitate referrals to post-discharge
care.

2) The discharge orders and instruions should be
available on BICS at all times, for the information
ofother clinical users.

3) Where possible, information already stored on
BICS should be used to provide initial answers to
discharge-form questions, or to assist the clinicians
in providing these answers..

4) The system should identifI, insurance-regulation
requirements, where they could affect the discharge
form entries.

5) Because the general layout of the paper discharge
order fonn was well accepted. the computerized
process should miic this form unless a new
layoud in a particular area would produce a direct
advantage.

6) The system should encourage the physician to
complete the orders in a timel fashion, so the
patient is not waiting for paperwork

7) The nurse should be able to star the instuction
form before the physician's order has been
finalizd; any ubsequent changes on the
physician's order should be reconfirmed ty he
nurse.

The average length of stay for a patient at BWH is 5.35
days. There are approximately 2800 admisions to the
hospital each month. In view of this large volume of
patients moving in and out of the hospital the design
strategy for the discharge ordering process needed to be
efficient and simple.

A team of physicians, nurses, nursing information
systems specialists, programmers, and continuing-care
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workers vorked together to design and develop the
discharge system, which has been in operation since
1994.

PREVIOUS WORK

There have been a number of efforts to reduce the
aministrative burden of the discharge process, and to
help guide providers toward optimal discharge plans.
Sands2 developed a prog to guide physicians in
writing discharge medications. That system offered
educational material for patiens, and sent electronic
notification of new medications to the primary care
provider (PCP).

Other efforts have been directed toward compiling
discharge summanes fromdb information3; many
of these take individual data items and build narrative
text around themt Stll oer systems have used
inpatient data to make inferences to guide discharge
planning4 or to compile a referal fonn5. In our
development, we tried to take the best features of these,
and enhance them to make a comprehensive package
that would assist providers in nearly all aspects of the
discharge process.

FEATURES

components feed into print programs that provide hard
copies in a format similar to the familiar paper
discharge forms.

Physician's section
The discharge order progam (Fig. 1) used by the
physician is available from the main order entiy menu.
A contingeny field enables the physician to write the
discharge orders in advance.

The form displays clinical inflrmation crucial to the
discharge order. Since all adult inent orders are
currently written on-line, the discharge system can pull
in the patient's most recent orders. One example is the
ordering of discharge medications. When prescribing
medications for discharge, the physician views the
complete list of medications that the patient is curently
receiving. With a few keytoes, the doctor may
choose to discontinue or continue medications upon
discharge. If the doctor continues a parenteral
medication, the system automatically prompts the doctor
vAith an option to change the route to P0, when
applicable (sometimes this involves a suggestd change
in dose or even a change in the actual medication). The
doctor can also add new medications for discharge;
these are routinely checked for patient allergies,
conflicts and food/drug teactions.

Other fields utlize information from other parts of the
The BWH discharge order system consists oftwo major BICS databae; the may include sding orders for
components: the doctors discharge order program, and diet, activity, and wound care. The doctor can pull the
the ning instruction pogram Both of these interim snmemnrs from the Simi-at svysem6 dirctv

extracted from BICS.
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into the discharge abstrac. Operative procedures are
also automatically transferred into the discharge form.
In the case of births, information from the BICS labor
and delivery system fill in the tye of delivery, Apgar
scores, etc. Whenever possible, physicians may choose
from stndardizd lists of options. In all areas, the
clinian has the option of adding additional
information to the various fields.

Since there can only be one discharge order per patient
per aission on-line, the physician can write the
discharge orders in advance, When discharge is expected
soon, and easily edit the orders later (if the patient has
not yet acually been discharged) to reflect changes in
the patient's status. The discharge orders can even be
slte d g admission, as hapens during
admisions for normal vaginal deliveiy. Furthermore,
the BWH discharge stem also provides medical
students e oportunity to enter discharge orden. The
ig staf does not see these orders fnfil thy have

been reviewed and /or edited by a physician.

Having the discharge orders on-line allows the
physician to view a previous discharge order with ease,
providing the clinician with pertinent information if a
patien is nitted to the hospital.

When the physician signs the discharge order, the
computer displays a list of quality-of-care questions.
The questions ask the doctor if the patent had a
wound infection, or if a transfer to a special-care unit
was unexpected - information that is difficult to glean
from other data. The doctor answers theseas part ofthe
data-gathering process for the hospital's quality
improvement program.

Nurse's section
Upon completion, the discharge orders appear to the
nursing staff via the status nonitors located on each
inpatient unit. These monitors list all patients on the
unit, along with flags showing alerts and order stat.
When the doctor has completed the initial discharge
orders, the nurse can begin the nursing portion of the
discharge process. Ifthe doctor edits the order later, the
monitor will inform the nurse of the new changes, and
will allow the nurse to edit the instmctions
coe gy.

The nurse's subsystem interacts with the physician's
orders in several ways to help to provide a confimmm of
care. By ulizing priously entered infrmaon, the
form reduces the amount of new entry that the nurse
must make. Many fields in the nursing intucion sheet
are pre-filled from the physician's order. Some
examples of pre-filled fields are the name and numbers
of the patient's prmiary care physician, medical
resident, case manager, physical therapist, and primaiy
nurse. The nurse can select from a "watch for' list of
common symptoms that might warrant medical
intervention, instrctions about these are included for
the patient's use. Additionally, servic-specific
templates allow a department to set up, in advance,
standard instructions regrding diet and activity. These
are copied ino the discharge instrction sheet upon
request

When the physician's orders read though to the
nursing instruction sheet, the nurse sees these orders in
a reorganized fashion appropriate for instrctions.
Medication orders are tanslated fromjargon ('1 cap PO
bid") into language that is easily undersood by the
patient The nurse can edit or augmnt e instuctions
for additional clarity and customizatioi. There is an
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area to indicate if presciptions have been given to the
patient, threby rdcing the chance of discrging the
patient witho te nesy p ns. Shortly,
prescriptions will be prined tomatillfrom the
instructions, eliminating af r step.

Apart from the on-line recod ofthe forms, a number of
printouts result from the arg entries. These
include a printe dischar der sheet, the full set of
nursing instrcions, a mediation chart, specific
instuctions for each medin (Fig. 2), and a form for
the patient to sign indi ng r of the eial.
The printed nug in ns include additional
infonnation about vital signs, secial ir ns about
wound care and when to call the physician, as well as
some infomation about the in-house p s ho
cared for the patient le nurse may print medication
instrtions (from the Mediwom drug datbase) in
English and Spanish

IMPLEMENTATION AND USE

The complexity of impleamation for the nurses'
discharge instruction sheet was The
paper form had been so fr y used by nri at
the change in practice aflfcted their inital iiy to use
the automated version. Training ons were used
before impl aion to educate the staffabout
the form. The physician's form is less complex, and
thus physician ng was less formal, pmarily
consising of p ions to the phycians' eglar
meetings. Nursing in m ms ial isswere
on call during the first eks for any ions the
nurses or physic might have about the formL After
the initial change and l g period pased,te
autmated sstem was wel i

The f dc that is receved by usng from patients
has been positive. Paients value the inf i which
is contained on the form. Wen y d d
patients need to return to the ,
they will ofen caryt discha inction
printouts, and will refer to them (of course, the
emergency department pe nel can also view the on-
lie copy). Outside agences that receive a copy of the
form have commented on its legility ando ion,
and have been very interested in its onrgin.
All the above m d f help to crate a
discharge process that is more eient than the former
paper-based system. The ompliance with discharge
orders was greatly improed from the int of
medical records. In the past the Medical Record
department did not always receive a writen order for a

patietns discharge from the hospital. Additional featr
are in progress that will enable case m s to
facilitatpatient care referals.

FUTURE DEVELOPMENTS

The discharge program was designed to help the
physician and nurse thogh all of the steps of the
discharg ep ss. Planned n mentswill oin
this support, and accommod!at the new niles and
processes that are now part ofhealth care reality.

We are developing a comp ve home-care reerrl
system that will work in conion with the dsharge
order stem. Infomation from the dischare order will
complete most of the physician portion of the referral,
further reducing the duplicaton of effort Nurses,
physical therapists, o ional therapiss and social
workers will be able to enter the required information
for the patient care referral. Featres will include an
automatic screening for agencies that ofler the ordered
services in the patient's geographic area.

A feedbac mechanism ill hlp to build a patient
ssfaction index for the list of agencies, treby
creating a database of pcved quality of home care
agencies. Electronic tansfer ofthe information will help
ensure that timely services are given with minimal
patent intervention. Other enhancements are designed
to give fiutther ifport to the primaiy care physician
who will be i the patient after discharge.
Enhncmet include:

1. Payor-specific rules; these include favored dmgs
(one payor may prefer one H2blocking agent
over another for cost reasons), and payor-based
benefits such as home IV services;

2. Automatic mesges and summ to the
eferring PCP.

3. An oupatient/inpatient link, which will make it
eay for-the PCP to e the discare
medications and pOblem-list i ns into the
patient's longitdnal ple;

4. Paper printot and ele ic mision of
prescriptions (in M eleronic
transmission must wait for ng le
action);

5. Rules based on anu rs g fthe patient's
discharge envirnment e.g, if the patient is
going to a high-level fcilit, IV medications
may be-pitted;
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6. Automatic constrution of discharge su
This requires capte of text and data from the
BICS inpatient Sign-Out summ es, procedure
and treatment data, ad rious major results;

7. Automatic creation, and ta i of the
referrl form to a skilled nusing faility.

CONCLUSIONS

Using the available data from the BICS Order Entry,
ADT, and Sign{-t tem we have developed a
discharge applicaton which fills in much of the
information needed for a disae o , gides
physicians in choosing discharge medicons, and
p al discarge and medcaion in ions
for the patient IThe system encourages physcians to
enter discharge orders in a timewly fashion, and reduc
re-work on the part ofthe nursing staff. Both physicians
and nurses benefit from the time saving feaUr this
system provides. Easy access to the forms and clinical
informaion improve the workflow. Patients also beneit
from the clear, concise printed i tions that are
provided by the system. The system is now very well
acceptd, and can be fiutheren to pprt even
more of the discharg proces.
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